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Jft ExtraU of Letters from Dr. John Wallis to the Ptiblijher^ 
l672.Sepr.26.8cc concerningtheSufyenfton of ghiickjilver 
well purged of Air , much higher than the ordinary Standard 
in the Torricellian Experiment, 

S I R, 

I Am not forry to find , in your Tranfadions for the laft 
Month,(which 1 have newly received,) that M .Hugens i 
an Ingenious and Inquifitive perfon , doth endeavour to 
give a Reafon of that Odd phenomenon in the Torricellian 
Experiment(oblerv’d by my Lord Brouncker^vA lAr.Boyle , 
many years fince,in purfuance of an Order of the R.Society 
to that purpofe,) of which I give an account in ray Treatife 
DeMoiu Cap.i^Schol.prop.i^. The Phenomenon is this: 

Whereas in the Torricellian Experiment,the Quicklilver 
contain’d in the Inverted Tube, how long foever, whole o 
pen orifice C. is immerged in ftagnant Quicklilver, does 
ufually fall down to the height of about 29, inches above 
thefurfaceof the ftagnant Quicklilver AB, and there re¬ 
mains fulpended.as at I: If the Quicklilver be well cleans’d 
from Air, it has beed found to ftand top-full, much higher, 
even to the height of 75. inches ( and how much higher it 
may ftand, we cannot tell j) but upon the admifiion of the 
left Air, or a concuffion of the Tube, it falls down to the 
ufual ftandard. 

TwoReafons I did there hint (though not perfectly fa- 
tisfied in either:)The of my own,concerning the Spring 
of the Air, neceffary to put Heavy bodies in motion, not 
imped’d by aDy other force: The other ^ of my 'L,Brounck$r i 
that there might be in the Air yet a greater Weight or Pref- 
fure than is neceffary for the height of 29 inches, in cafe 
there be nothing but the bare weight of Quicklilver to be 
fupported. 

I find, Monfieur Hugens to fall in with that of my Lord 
BroHncker t fave that what we comprehend under the name 
of Air , he calls a morefubtile Matter: which alters not th-- 
Gafeatall, but only the Name. 
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By Air> 1 would fometiaies(asio Dialogur 

Thy feus p. 4» ) have us underftand a pure /Ether , or (as his 
words ar c)Aerem ab ornni Terr £ AqH£qyjfuvmpurumqualrr 
putatur effe Ait her to which, I fuppofe, anfwers the Materia 
fubtilk of Des Cartes, and Mon f.Hugens his Morefubtile Mat¬ 
ter than Air. On the other hand , MJIugens here, by Air y 
feems tounderftaod that feculent matter arifing from thofe 
the Earths and Waters Fjfuvia y which are intermingled with 
this fubtile Matter. We mean by Air , the Aggregate of both 
theje ) or whatever elfe makes up that Heterogeneous Fluid 
wherein we breath, commonly called Air 5 the purer part 
of which is Mr.Hobbes’s Air j and the feculent of it is Mou- 
fieur Hugens’s Air. 

And therefore, where I fpeak of Vacuity caus’d by the 
Torricellian Experiment, or fuch other ways, I do exprefly 
caution (De Motu C. 14. and Hobb. Heaut.p, 152. and clfe- 
where,) not to be underftood as affirming Abfolute vacuity 
(which whether or no there be, or can be in nature , I lift 
not to difpute 5) but at leaft an Abfence of that Heteroge¬ 
neous mixture which roe call Air , fuch as that is wherein we 
breath j without difputing againft the purus AZther of Mr. 
Hobbes , or the Materia fubtilk of Des- Cartes or M.Hugens y 
as not oeceflary to the Inquiries in hand. 

To thePreffure of this Purer matter (whichtheyfup- 
pole fo fubtile , as to penetrate the Mercury, Marble, and 
Glafs it felf,) they adlcribe the SufpeDfion of the Qmck- 
filver to fb great an height. And my Lord Brounckgr in par- 
ticular, while that Piece of mine was under the Prefs, had 
a defign ( as He then fignified to me) of profecuting the 
Experiment (as Monfieur Hugens does now advife,) to fee if 
he could bring it to feme Determination (of which I might 
there have giveu an account, if it could have been dif- 
patcht time enough:,) what were the utraoft height at which 
if might be thus made to ftand $ thereby to determine the 
preflure of this Purer matter, a9 that of the Common Air 
is determin’d by the Torricellian Experiment. Buthislei- 
fttre not then fer ving> I only gave that brief account of his 

Notion, 
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Notion, as it is there infcrted: And, whether he have fioce 
had lei jure, amidft a great prefs of other bufiaefi, to purfue 
it, I am not certain. 

Now, though I would not wholly exclude this, if fuch 
fhall be found to be (but only fufpend my Aflent till it be 
evinced 3) yet furely there mud be fomewhat more in it 
than that of this Subtile matter, tofolvethe Phenomenons 
notwithftanding the two Experiments now alledged by 
M .Hugeus in favour of it. For, if this Matter be fo fubtiie 
as to prels, through the top of the Glafs, upon the Quick¬ 
filver (and confequently through the upper upon the nea- 
ther of the two-Marbles,) as is acknowledged3 (and with¬ 
out which it is no more able to precipitate the Quickfilver 
while impure, and when it is in part lubfided, than when it 
is pure, and the Tube top full;) 1 do not fee, why it Ihould 
not balance it felf (above and below ) in the fame manner 
as Common Air would do, if the Tube were pervious to 
it at both ends, and the Quickfilver, by the preponderance 
of its own weight, fall prefebtiy. 

And th sAnfaer , That, though the Glafs be penetrated 
by it, yet not in fo copious a manner as where no Glals is 3 
doth nor, to me, folve the difficulty: Becaufe the fame ob- 
flacle doth juft in the fame manner remain, when the Tube 
is in part emptied* and,when the Quickfilver is un-purged: 
the pores of the Glafs not being, by either of thole, made 
more open or more pervious. And if we fuppole the Sub¬ 
tile matter by percolation to be ftrain’d through, with 
fome difficulty/ as Air or Water would be through a cloth,) 
this might poffibly caufie the Quickfilver, when it does 
fink, to fink gradually 3 but not (as we fee it,) fuddenly to 
fall to the height of 29 Inches 3 as from D to I. 

The Connexion or Cohaefion of the parts of Quickfilver, 
either each to other, or to the fides of the Glals, which 
Mr .blugens fuppoleth to require for their reparation a great¬ 
er force, than is in thefe percolated particles till they have 
room made for them to combine 3 leems to me the Jcfs con- 
fiderable, becaufe it is not foneceflary to feparate them 
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from each other, fince that they may un-feparated Aide 
down by the fides of the Glals } to which, it is well known, 
andvifibletotheeye, the Quickfilver is not at all apt to 
flick, but doth rather decline that contaft 5 in like manner 
as we find Water not apt to Joyh with Oyle or Greafe 5 
though Water to Glafs, and Quickfilver to Gold, do very 
readily apply themfelves.So that thereneeds no fuch Force 
todil joyn the Quickfilver from the Glals, whatever there 
may be fur dif*joyning its parts one from another. 


c 



If therefore we fhould fuppofe the prellure ofthe Grojjtr 
Air downwards on AB (thefurface of the ftagoant Q;uck« 
filver,) and confequently } by means-thereof, upwards at C s 
fufficient only to bear up that in the Tube to the height ot 1$ 
but the fuper-added weight or preffure cf tht; Purer Air 
to hold it up as high as D (75 inches or more J while it is 
full and the Quickfilver well cleans’d 5 as ii fo long it 
could not enter at D j but in cafe it be not fo cleanfed.or be 
already funk to H 5 this purer Air would cuter at D, end 
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ihruft it downto I , counterbalancing the prcflure (at C) 
of the purer but not of the grofler Air (which I take to be 
the fum of the Caufe affign’d by M. Hagens :) I am yet to 
feek, why it may not as well penetrate D at firft to begin 
the Defcent, as afterwards to pur(ueit; and.whynotas 
well begin the Defcent when the Qyickfilver is well clean- 
fcd of Air, as when it is not fo 5 and why alfo, if the pure 
Air do freely enter at D, it does not prefently fall; or,if not 
freely, why, when it does fall, it falls fuddenly and not lei- 
furely from D to 1; efpecially fiuce fo fmall a weight as D H 
of pure Air (for the grofler cannot enter,)is very inconfide- 
rable, if not at all, or not freely, prefled by that incumbent 
on D , and theAdhefion not confiderably lefs, by being 
feparated only at the Top, while it yet continues to touch 
the fides. 

I am apt therefore, as heretofore, to adferibe the Caufe of 
this Phenomenon to the Spring that is in Air , and the want 
thereof in Quickfilver. For, that in Air there is a Spring or 
Elafticity, is now undoubted 5 but in Water,cleans’d of Air, 
though many Experiments have been attempted to that 
purpofe, it has not yet been found that there is any : And I 
am apt to think the like of Quickfilver; though I do not 
know,that this has been yet fo rigoroufly examin’d* Now 
fuppofing,thatlVJatter,being atR.cfl,will (o continue till it be 
put in motion by fome Force =, this force may be either that 
of PercuJJion from feme Body already in motion ( which is 
the Cafe, when the Quickfilver falls by (baking or (iriking 
the Tube;) or of Pu/fion, from a contiguous Body beginning 
to move, as by the Expanfion of fume adjacent Spring 
(which is the Cafe,when the Springy parts of the Air,either 
left in unpurged, or re-admitted in the Quickfilver, by ex* 
pandi/ g themfelves put the Quickfilver in motion; ) Or 
(bmc Conaius or Endevour of its own ; fuch as is that of a 
Spring (irom whatever caufe it be, which I do not here in¬ 
quire,) but has place only in Springy bodies; and therefore 
ii Water and Quickfilver be not fuch, they will not on this 
account put themfelves in motion* 
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Gravity or Heavinefs is, I know (if we knew what it 
were,) reputed to be fuch a Conatut or Pronity to move 
downwards,and fo to put it felf in motion : And the won¬ 
der at prefent is, why it does not fo here. But it this,which 
we call Gravity , fhould chance to be not a P. fiuve quality 
or Conatus originally of it felf, but only the Effect offbme 
Pulfion or Percuffion from without, ( which pc ffibly may 
be the Cafe, and principally from the Spring of the Air a- 
bout us,) then, while this Pulfion and Percuffion is want¬ 
ing (however obviated,) the Bodies, accounted Heavy,will 
not of themfelves begin to fall: which feems to be the pre¬ 
fent Cafe. 

And this is the more confiderable, becaufe we cannot (at 
left not yet) find, what is the Utmoft height at which the 
Quickfilver thus accumulated will remain fufpended* there 
having been (for ought I know) no height yet attempted, 
at which,if cleanfed, it will not ftand^and that of 75 inches, 
confidering the weightinefs of Quickfilver, is a very great 
one,being more than equivalent to 80 foot of water* 

My Lord Brounck^r doth a little alter the cafe,from what 
I take to be the Hypothefis of Moofieur Hugens, For he 
fuppofeth this purer part of the Air to be of like nature 
with the grojjer parr, ( which I think M.Hugens doth not;) 
and , though finer than the reft, fb as to penetrate Glaft, 
which the groffer will notfthere being in all forts of grains, 
fotne greater than others, and which will nor pafs fo fine a 
Sieve;) yet of a Springy nature, as the grojjer parts are: 
Which therefore aCts, not by its Weight only , but by its 
Spring 3 and therefore when once entred, though in a ftnall 
proportion, afts as effectually, at its firft entrance, as if the 
whole incumbent Air had admiffion ; its Spring being of a 
like tenfure with that of the outward Air; (as I have here¬ 
tofore (hewed Cap. 14, Demotuprop, 11,1 ? 3 i §:) But M. Hu. 
gens's more Subtile matter than Air though ho muft allow it 
Weight (for elfe its entrance would be nothing to the pur- 
pofe,) yet whether he allow it a Spring, I cannot tell $ nor 
doth he inform us. And when he fays, this more Subtile 
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matter than Air doth without difficulty penetrate Glals, 
Water. Quickfilver, and all other bodies, which we find 
impenetrable to Air$ I know not whether he tneaD, without 
any difficulty (as the words (eem to import,) or (as I con¬ 
jecture by what follows) without great difficulty, though 
with fome. 

But his Lordffiip (if I miftake not) though he allow his 
(Springy)Subtile matter to penetrate Glafs,yet not without 
difficultyjandjtill it have fome room made(as HD)whereia 
it may recoiled: it (elf, cannot exert its Spring, and there¬ 
fore not while top full of cleanled Quickfilver* but, fi> 
foon as fome room is made for it: Whereas, iftheQuick- 
filver be not purged of Air, that little Air remaining doth 
by its Spring begin the motion. 

He thinks it alfo not improbable ( and if it fo prove , it 
will be a good confirmation of this Hjpothejis,) that a large 
but low Tube of Glafs (fhorter than 29 inches) may (land 
top-full of Quickfilver, though with a fmall hole in the 
Top, as at K; at left, if itnmerged in Water, in cafe Air be 
too Subtile for our Mechanicks. 

He might alfo , fuitably enough to his own Hypcthefis, 
have fo explained himfelf, as to allow his more Subtile 
parts of common Air to penetrate Quickfilver, but not 
Glafs * and therefore, in cafe of room for it at HD,it might 
through the Stagnant Quickfilver, and that atC, pafs up¬ 
wards to HD, and there exert its Spring, 

I (hall forbear to difpute againft this Hypothecs for the 
prefect $ becaufe I think it more proper to examine by Ex¬ 
periment (which I think hath not yet been done,) whether 
well-purged Quickfilver may not be made to (land higher 
than C I, the ordinary ftandard, fuppofe at CH,with a void 
(pace abouil it, as HD. For the ifl'ue of this Experiment (a- 
GiOrgft others to be after mentioned,)feems very proper for 
determining of this doubt * which therefore I am not wil¬ 
ling to pre-judge. There is yet another way of explicating 
the feme Bypothefis, without allowing this Subtile matter 
to pierce the Glafs; which is this: 


Our 
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Oar common A 5 r being an aggregate of very Heteroge¬ 
neous parts, we may well fuppofe fome of them to be 
Springy,and others not to be fo. The Springy parts we may 
conceive to be fo many confident Bodies, like fmall hairs or 
fpringy threads wrapped up in different formsand varioufly 
intangled, and fo as to form many vacuities capable of ad¬ 
mitting^ ha'tfeever other parts of the Air may be fuppofed 
to be)fome Fluid matter,which may infiouate into thofe va¬ 
cuities,^ water in a bundle of Bufhes,) without diffus¬ 
ing the Texture of thofe Springy parts; and which may 
prefs as a Weighty but not as a Spring , ( of which diftinction 
lee Cap.i^.De motu, Schol.prop n.& Schoiprop.13.pag. 7 29, 

73 °> 73 « s 733 *) 

Now if, in the Torricellian Tube , there be a quantity 
of fuch Springy matter, the Spring hereof will be of equal 
ftrength with that of External Air, (and therefore able to 
counterballance it, though its weight be much Ids,) be* 
caufe admi r ted with fuch a teofure, (ibid.prop. 12.13 ) Bur 
if only an Un-fpringy Fluid (which prefseth but as a Weight 
cot as a Spring,) and this defended by the glafs-Tube from 
any other preffure, fave that of i s own weight; it will ftiil 
be too weak to force its own way , till its fingle weight be 
equivalent to that with which it is to encounter; which is, 
notonely the Springy part of the Air, but alfothat Fluid 
Un-fpringy part; which though (becaule Fluid) it would 
give way to a Springy body preffing through it; yet not 
to this Fluid, likeitfelf, and deftitu’-e of fuch a Spring; 
and is therefore able to keep it up to a much greater 
height than it could do if un-cleanfed of Springy Air : So 
long at leaft as till feme Springy body be admitted,or fome 
concuflion, equivalent to it, put it in motion; but being 
ODcein motion, it will fo continue ( as a Bullet impeli’d 
by Gun-powder, or an Arrow out of a Bow.) till flopped 
by feme Pofitive force equivalent. 

I do not deny, but that this explication may be fubjeCt 
to fome Difficulties and Exceptions; but I think., fewer 
than that of allowing the Giafs penetrable by this Subtile 
matter. But* 
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But the beft way to fettle this bufinefs, being feme fait- 
able Experiments5 I fhould recommend (becaufe I am not 
fo well accommodated for this purpofe,) thefe, or fome of 
thefe, Experiments, to thole of the Royal Society , who are 
in that kind better provided than I. 

1. (That hinted by my Lord BroH»cl{er,)W hether a large 
low Tube, of lefs height than the common Standard ( of 
about 29 Inches Englijh, or 27 InchesFrewcv&Qmight be made 
to ftand top-full of Quickfilver, though a fmall hole be 
left open at the Topi at leaft under Water ? I am apt to 
think,that it will rather fiok flowly and with a hilling noife, 
than fall fuddenly and lilently. 

2. Whether of two polilhed Marbles or metalline Plates, 
the lower will be found to flick to the upper, in the exhau- 
lied Receiver, longer than is accountable for from the or¬ 
dinary Counter-ballance in the Torricellian Experiment. 
For though Monlieur Hngens now, and Mr. Boyle -(if my 
memory do not much fail me) have long fince intimated 
this from his own Experience} yet I judge the Experiment 
worth repeating. And if it be (as I luppofe it may) found 
to fucceed,! fhould think it may proceed from a want of a 
Springer Elaftick power between the Plates to force them 
afunder ; and in particular ( fince with this it hath been 
tryed) that Spirit of Wine is not a Springy body. 

3. Whether a Siphon of unequal Legs will be made to 
run, in anexhaufted Receiver, with Water or Quickfilver, 
at a greater height than is,accountable for $ which though 
Monfieur Hugetts have tryed it, I think it worth repeating 
in this Society. This when it doth fucceed, I take to pro¬ 
ceed from the Spring of that little remaining Air in the 
Receiver not quite emptied. 

4. (Which feems of a like nature with the former,) Whe¬ 

ther a Tube of greater length than 29 Inches, but fo im- 
merg'd as to be lefs than fo much above the level, as CE, 
may not, if filled with wel! cleanfed Quickfilver, be gent¬ 
ly lifted up with the Quickfilver in it,not only to I (as when 
it is unpuraed) but to H or D, higher than the ufual Stand¬ 
ard. “ 5.(which 
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5* (Which is equivalent, but more eafily adminiftred,) 
Whether if fuch a Tube, fo filled, be at firft fo inclined (as 
CF) that its height above AB be lefs than 29 Inches, tnay 
not be lcifurely and gently erefred, fo as to remain full, not 
only to the height of I, but of G or D ? 

6. Whether cleanfed Quickfilver will s in the open Air, 
run in a Siphon higher that 2 9 Inches ? 

7. If not in the Air, whether it will fo run, if the lower 
Leg open iuto well cleanfed Water ? 

8. (Which I do principally recommend;) In a Tube fo 
filled with cleanfed Quickfilver, as to fiand top-full at a 
greater height than the ufual Standard, as CD; in cafe 
fome part be forced out, not by admiffion of Air but by 
Jogging the Tube, (I fuppofe as much as HD.) and a flop 
then made: Whether the reft CH (at a greater height than 
I, the ufual Standard,) may be made fo to ftand of it feif, 
notwithftanding the voidance of HD? For by this Ex¬ 
periment alone, if it fucceed, it will appear, that it is not 
onely want of room for the Subtile matter to recoiled! ic 
felf, which hinders the fufpended Quickfilver from falling ; 
but rather (unlels some probable cauie can be found,) the 
want of a Spring to put it in motion. If it will not fucceed, 
I fhould rather think , the Springy Air doth make its way 
through the Quickfilver than through the Giafs. 

9. Whether cleanfed Quickfilver will remain fufpended 
in an inverted Tube ( at leafr a lhort one, and with a fmall 
Orifice,) though its Orifice C be no imroerg’d in Quick¬ 
filver, but either in the open Air, oratleaftin Water? 

10. If fb ; then whether it will do the like , if, a little 
being forced out, there be fome void room left at the Top, 
at HD? 

Thefe are nice Experiments, and of fome difficulty; 
but if carefully adminiftred , may be of good ufe in our 
fearch after the true nature of Gravity: Which may pofii* 
bly have a greater connexion with the Spring of the Air, 
than men are aware of; fince on the prefence or abfence 
thereof doth mainly depend the falling or not falling of 
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Bodies accounted Heavy. But I am not willing,by infer- 
pofiog my own Conjectures, to prejudge the Experi¬ 
ments. 

An Account of Two Books. 

I- Observations Topographical , Moral and rhyjiological made 
in a Journey through part of the Low-Countries, Ger¬ 
many , Italy and France, by John Ray, Fellow of the 
R.Society : Whereunto k added a Brief Account of F. Wil¬ 
loughby Eft \\ hk Voyage through a great part of Spain. 
London, printed for J. Martyn, Printer to the R Society , 
at the Beilin St. Pauls Churchyard , 1 673. in 8°. 
'"T^His Curious and very Inftruttive Itinerary may well 
Jl ferve as a Pattern for Travelling with that improve¬ 
ment and advantage 5 as ought to be aimed at by all difcreet 
Travellers j as containing whatever is remarkable both 
for Perfons and Things in thofe places, which the Ingeni¬ 
ous and Inquifiuve Author together with his good Con?- 
pany travelled through. Let his Reader be a States-mah, 
an Eccleftaftick,a Phiiofcpher, an Artift, a Trades mao, a 
Father of a Family,an Hiifband*man 5 they will all of them 
find matter in this Book very proper for their refpe&iveGe- 
niusjprofefiions and Callings. Here isdeferibed the Climat, 
Government,Revenues,Laws 5 Cufi:oms,Manners,Tempers, 
Abilities, Studies, Arts, Trades, and Natural Producti¬ 
ons of the Countries fpokeuof; andbefides, divers Fa¬ 
bulous relations and ungrounded fancies refuted and 
rectified. 

We fhall only hint in this place the principal Heads of 
fucb particulars, as belong to thepurpofeof thefe Tra&s* 
in reference to which is to be noted what the Author ob- 
ferves, 

1, Of the feveral Conftieutious of Ciimats, and the dif¬ 
ference, he found,between the Temperature of the Air on 
two oppefite fides of fome Mountains. 

2. Of Waters, as the moft confiderable Rivers and the 
Fifties bred therein •> Of Springs, (hh e Original which 
he difeufteth,) ebbing and flowing Wells, waters 

(particularly 



